are the result of the fluorescence and it was not possible to acquire the O-H stretching region of the spectrum. The other bands (cm -1 ; s = strong, m = medium, b = broad, w = weak) are: 1265mb, 1135-1080w (ν 3 antisymmetric stretching of the SO 4 tetrahedra), 1325w (overtone or a combination band); 1035, 1015 and 990w (ν 1 symmetric stretchings of SO 4 tetrahedra); 900w (ν 3 antisymmetric stretching of the uranyl ion); 840s (ν 1 symmetric stretching of the uranyl ion); 605, 555, 530mw (antisymmetric stretching of the SO 4 tetrahedra); 465, 455w and ~380b (SO 4 bending); suite of overlapping bands 320, 288, 268, 240 (bending vibrations 
. The unit-cell parameters refined from the powder data with whole pattern fitting are: a = 11.5874(10) . Alwilkinsite-(Y) is orthorhombic, P2 1 2 1 2 1 , Z = 4. The crystal structure was refined to R 1 = 0.042 for 4244 F o > 4σF unique reflections. It contains edge-sharing chains of uranyl bipyramids with outlying SO 4 tetrahedra that are similar to the chain linkages within the uranyl sulfate sheets of zippeite. Short segments of the uranyl sulfate chains in the alwilkinsite-(Y) structure have the same topology as portions of the uranyl sulfate linkages in uranopilite. Alwilkinsite-(Y) is named for Alan (Al) J. Wilkins (b. 1955) , the discoverer of the mineral. The holotype specimen deposited in the Natural History Museum of Los Angeles County, Los Angeles, California, U.S.A. D.B.
{100}, and have splintery fracture. The Mohs hardness is ~2½-3. The density was not measured due to solubility of the mineral in Clerici solution; D calc = 3.385 g/cm 3 . The mineral is slowly dissolves in H 2 O at room temperature. The mineral is non-pleochroic, optically uniaxial (+), ω = 1.565, ε = 1.603 (white light). The average of 7 electron probe WDS analyses [wt% (range)] is: Na 2 O 4.36 (3.50-5.28), 1.690 (28; 125,034) . The unit-cell parameters refined from the powder data with whole pattern fitting are: a = 6.9118(16), c = 12.792(3) Å, V = 529.2 Å 3 . The single-crystal data are a = 6.890(2), c = 12.767(2) Å, V = 524.9 Å 3 . Chinleite-(Y) is trigonal, P3 2 21, Z = 3. The crystal structure of chinleite-(Y) was refined to R 1 = 0.0444 for 303 F o > 4σF unique reflections. Chinleite-(Y) is isostructural with the synthetic Na-REE ternary sulfate monohydrates, NaREE(SO 4 )·H 2 O. The structure is a three-dimensional framework consisting of SO 4 groups, irregular NaO 8 polyhedra and YO 9 distorted tricapped trigonal prisms, and is similar to the structure of basanite in which Ca is both eightfold and ninefold coordinated. In chinleite-(Y), NaO 8 polyhedra share edges only with YO 9 polyhedra and vice versa, while in the bassanite structure the linkages of CaO 8 and CaO 9 polyhedra are different. In the structures of both chinleite-(Y) and bassanite, one vertex of the ninefold-coordinated polyhedra is an H 2 O group and is unshared with any other polyhedra. Gazeevite (IMA 2015-037), ideally BaCa 6 (SiO 4 ) 2 (SO 4 ) 2 O, is a new mineral discovered in an altered carbonate-silicate xenolith in rhyodacites of the Shadil-Khokh volcano, Great Caucasus Mt. Range, Southern Ossetia, and at three other localities in larnite nodules from pseudo-conglomerates of pyrometamorphic rocks of the Hatrurim Complex: Nahal Darga and Jabel Harmun, Judean Mountains, Palestinian Autonomy; and Har Parsa, Negev Desert, Israel. In pyrometamorphic rocks of the Hatrurim Complex a great number of new mineral species has been discovered during the last few years, in particular at localities characterized by the presence of gazeevite. At the Shadil-Khokh volcano gazeevite occurs as xenomorphic metacrysts up to 30-50 μm, sometimes with hexagonal outlines and is concentrated on the boundary between merwinite and spurrite zones. Srebrodolskite-brownmillerite, spinelmagnesioferrite, baryte, lakargiite, kerimasite, and periclase are noted in both those zones. In the spurrite zone, minerals of fluorellestadite-"chlorellestadite", chlormayenite-chlorkyuygenite series, and secondary ettringite-thaumasite, hydrocalumite and calcite are widespread. Minerals of the gehlenite-akermanite and wadalite-chlormayenite series, rondorfite, monticellite, bredigite, and larnite are characteristic of the merwinite zone. In cracks, rusinovite, eltyubyuite, cuspidine, ternesite, jasmundite, and its chorine analog known as artificial "alinite" were identified. At the Hatrurim Complex gazeevite forms aggregates of grain size up to 40 μm (Jabel Harmun), spherulitic aggregates (NahalDarga) or xenomorphic poikiloblasts (Har Parsa), all in larnite rocks. The typical minerals in these associations are: brownmillerite, shulamitite, fluorellestadite-fluorapatite, fluormayenite-fluorkyuygenite, ye'elimite, gehlenite, ternesite, nabimusaite-dargaite, vapnikite, baryte, periclase, and oldhamite. In both types of rocks gazeevite substituting fluorellestadite and/or larnite. Gazeevite along with nabimusaite-dargaite and ternesite are thought to be a product of the reaction of melts (fluids) generated by volcanic activity or combustion processes with earlier minerals of a typical "clinker association," fluorellestadite, larnite, oldhamite, and others. Gazeevite is colorless, transparent with white streak and vitreous luster. No fluorescence in UV light was observed. It is brittle with pronounced parting and imperfect cleavage on {001}. The indentation hardness VHN 50 = 417 (353-473) 6 Cl 2 , are new minerals from the Sadamisaki Peninsula, Ehime Prefecture, Japan. The new minerals are members of the atacamite family. The small copper-manganese deposits in the area belong to the Sambagawa metamorphic belt and were formed as volcanogenic massive sulfide deposits on the deep-sea floor. Manganese ore occurs in the stratum consisting of the greenschist with piemontite schists which continues into the sea. Rocks including masses of ore of varying size were scattered on the beach and were exposed to seawater. The primary ore minerals are hausmannite, tephroite, alleghanyite, rhodonite, rhodochrosite, native copper, and chalcocite. The ore has been altered by reaction with seawater to produce secondary minerals: cuprite, kutnohorite, malachite, chrysocolla, and iyoite in close association with misakiite in manganese ore crevices. Iyoite forms pale green radial and dendritic aggregates consisting of bladed crystals {001}, {100}, {010}, and {110}, flattened on [001], and elongated parallel to [010] , typically 100-200 μm long. The crystals are transparent with a vitreous luster. The mineral is brittle and has uneven fracture. The density was not measured. In transmitted light iyoite is pleochroic X (light bluish green) < Y (bluish green) ≈ Z (bluish green). It is optically biaxial (-), α = 1.698(2), β = 1.725(3), γ = 1.737(3) (white light), 2V meas = 66(2)°, and 2V calc = 66.5°. Dispersion of an optical axes is strong, r > v; Y = b and X ^ c = 26°. Misakiite occurs as emerald green hexagonal plates 20-50 μm in diameter, flattened on {001} and bounded by {110} and as bladed crystals elongated parallel to [100] often found at the ends of iyoite dendrites. The crystals are transparent with a vitreous luster. The mineral is brittle and has uneven fracture. The density was not measured; D calc = 3.42 g/cm 3 . In transmitted light misakiite is slightly pleochroic O (green-blue) > E (light green-blue). It is optically uniaxial (-), ω = 1.770(3), ε = 1.750(3) (white light). The Raman spectra of misakiite is practically identical to its synthetic analog. The peaks at 265, 321, 397s, and 470 cm -1 are probably due to metal-anion stretching vibrations (iyoite shows the only peak with maxima 438 and 458 in the region below 500 cm -1 ). A., where they occur together as a products of the secondary post-mining hydration-oxidation weathering of primary uranium minerals (mainly uraninite), by acidic solutions derived from the decomposition of associated sulfides. Primary uranium minerals were deposited as replacements of wood and other organic material and as disseminations in the mineralized channels in enclosing sandstones of the Shinarump member of the Chinle Formation. A number of new uranyl sulfates were recently discovered in that association at the Blue Lizard and nearby Green Lizard and Giveaway-Simplot mines. Those include alwilkinsite-(Y), belakovskiite, bluelizardite, bobcookite, fermiite, meisserite, oppenheimerite, plášilite, shumwayite, and wetherillite. Other secondary minerals found in this association are aluminocoquimbite, atacamite, blödite, boyleite, brochantite, calcite, chalcanthite, cobaltoblödite, copiapite, coquimbite, cyanotrichite, d'ansite-(Mn), dickite, dietrichite, epsomite, ferrinatrite, gerhardtite, gordaite, gypsum, halite, hexahydrite, johannite, kaolinite, kieserite, konyaite, kröhnkite, lishizhenite, manganoblödite, metavoltine, natrozippeite, pickeringite, pseudojohannite, rhomboclase, römerite, rozenite, sideronatrite, tamarugite, thérèsemagnanite, and potentially new minerals currently under investigation. Klaprothite, péligotite, and ottohahnite occurs as efflorescent crusts on the surfaces of mine walls and form yellowish-green to greenish-yellow crystals with a vitreous luster, pale yellow green streak and bright bluish-green fluorescence under UV light. Crystals are brittle with irregular fracture, Mohs hardness ~2½. They all are easily soluble in H 2 O at room temperature.
Klaprothite forms equant to prismatic blocky crystals up to ~1 mm with skeletal or rounded edges and in parallel intergrowths. Prisms are elongated on [010] ; the forms are {100}, {001}, {110}, {011}, and {012}. No twinning was observed. The cleavage is perfect on {100} and {001}. The density is 2.90(2); D calc = 2.923 g/cm 3 . The mineral is pleochroic X (colorless) < Y (light yellowish green) ≈ Z (light yellowish green). It is optically biaxial (-), α = 1.497, β = 1.517, γ = 1.519 (white light), 2V = 34(1)°; 2V calc = 34.7°; Y = b, X ^ c = 10° in obtuse angle β. Dispersion of an optical axes is r > v, distinct. 4.330 (58; 120,121), 3.434 (100; 221,124), 3.082 (65; 214,311,106), 3.012 (61, 312,131,224), 1.914 (48; 051,512,341) . 53; 120,211), 3.418 (73; 220,221,220), 3.121 (74; 130,311) . Péligotite is triclinic, P1, a = 9.81511 (18) 6-clusters in which one SO 4 group has a bidentate linkage with the UO 7 polyhedron; Na-O polyhedra link clusters into thick heteropolyhedral layers and link layers into frameworks; the structures differ in the configuration of Na-O polyhedra that link the layers. The structure of ottohahnite (R 1 = 2.65%) contains [(UO 2 ) 4 (SO 4 ) 10 ]
12-clusters in which each UO 7 polyhedron has a bidentate linkage with one SO 4 group; Na-O polyhedra link clusters into a thin heteropolyhedral slice and also link the slices into a framework. The minerals are named for German chemist Martin Heinrich Klaproth (1743-1817) the discoverer of uranium, zirconium, and cerium, French chemist Eugène-Melchior Péligot (1811-1890) who isolated the first sample of uranium metal and German chemist Otto Hahn (1879-1968) who discovered nuclear fission of uranium. 4 ], is a new mineral from the Palermo No. 1 mine, Groton, New Hampshire, U.S.A. It is a secondary mineral, formed as a result of hydrothermal alteration of primary triphylite pods in the core-margin zone of the granite pegmatite and is associated with palermoite, childrenite, lefontite, mixed iron oxides, and quartz. Palermoite shows cores of near end-member composition with rims richer in Na, indicating that natropalermoite forms later than palermoite. Natropalermoite crystals are prismatic, up to 200 μm × 50 μm × 45 μm in size, elongated and striated along the a axis. The mineral is colorless, transparent with a white streak and vitreous luster and is visually indistinguishable from palermoite. In transmitted light, natropalermoite is colorless and transparent. It is brittle, has perfect cleavage on {001}, fair on {100}. No parting was observed. Fracture is sub-conchoidal to fibrous. Mohs hardness estimated as 5½ by analogy with palermoite. Density was not measured due to the paucity of crystals; D calc = 3.502 g/cm 3 . Natropalermoite is nonpleochroic, optically biaxial (-), α = 1.624(1), β = 1.641(1), γ = 1.643 (1) (589 nm , and two for P 5+ (P1 and P2), and two nonequivalent H atoms. Two AlO 4 (OH) 2 octahedra form edge-sharing Al 2 O 7 (OH) 3 dimers. These dimers are corner-linked to one another through (OH) 2 , forming infinite zigzag chains along [100], which are interconnected by PO 4 groups, which share all four O atoms with Al. Na and Sr atoms are sevenfold and eightfold coordinated, respectively, and are located in two distinct types of channels parallel to [100] . Most remarkably, due to the substitution of Na for Li, the unit-cell b dimension of natropalermoite is significantly longer than that of palermoite: the larger Na atoms increase the width of their accommodating channels in the [010] direction, lengthening the overall b dimension of the unit cell. Natropalermoite is structurally related to carminite, PbFe 2 3+ (AsO 4 ) 2 (OH) 2 . The name reflects the presence of sodium (natrium) and the structural isomorphism to palermoite. The holotype sample is deposited in the Mineral Museum of the University of Arizona, Tucson, Arizona, U.S.A. F.C. Sulfhydrylbystrite, (IMA 2015-010), ideally Na 5 K 2 Ca(Al 6 Si 6 O 24 ) (S 5 )(SH), is a new mineral of the cancrinite group, discovered at Malaya Bystraya lazurite deposit, ~6 km above the confluence of Malaya Bystraya river and Lazurnyi creek, ~25 km from town of Sludyanka, near Lake Baikal, Russia, the same locality where another cancrinite-group mineral bystrite was earlier discovered by with an ideal formula (Na,K) 7 Ca(Al 6 Si 6 O 24 )(S 2-) 3 ·H 2 O. The rock containing sulfhydrylbystrite is found in a dolomite marble body reaching 90 m in thickness, crumpled in a NE-trending synclinal fold and separated by faults from adjacent alkali granite and syenite bodies. The body contains two lazurite-bearing zones of metasomatic origin, which consist of a series of lenses and vein-shaped bodies of calciphyres with boudins of granites and with lazurite. The feldspathoids of Malaya Bystraya formed in the presence of H 2 S-rich fluids, which also caused the syngenetic and later precipitation of pyrite and its subsequent replacement by pyrrhotite. The finding of sulfhydrylbystrite and inconsistencies between the formulae of bystrite obtained from chemical analyses [(Na 5.17 Pobedimskaya et al. 1991) lead the authors to reanalyze the material and provide an upgraded chemistry and structural data on bystrite. Sulfhydrylbystrite occurs as small platy crystals up to 5 mm in elongation, intimately intergrown with lazurite, diopside and calcite with pyrite. Rarely it forms irregularly shaped individual grains ~3 mm in size or their aggregates. The mineral develops at the contact with lazurite, replacing it in some areas where content of sulfhydrylbystrite reaching up to 15-20% of the volume. Bystrite sample studied was found in a partially recrystallized lazurite-bearing calciphyre, where its crystals coexist with lazurite without no reaction relationship. Sulfhydrylbystrite is translucent, yellow, yellow-brown, orange-yellow, or orange, with a yellow streak and vitreous luster. It is brittle with good cleavage on {100} and poor parting on {001}, and it has a conchoidal fracture. The indentation hardness VHS 100 = 598 (554-657) corresponds to 4½-5 of Mohs scale. D meas = 2.391(1) g/cm 3 (by using a 45 cm long thermogradient tube), D calc = 2.368 g/cm 3 . Sulfhydrylbystrite is strongly pleochroic from deep yellow or orange to pale yellow (directions not given). It is optically uniaxial (+), ω = 1.661(2), and ε = 1.584(2) (wavelength not given). The mineral is unstable even in dilute acids, where it quickly discolor and decompose under H 2 S evolution. FTIR spectrum of sulfhydrylbystrite powder shows a group of well-defined bands at 462, 501, 534, 583, 619, 673, 712 cm -1 (bending vibrations of the tetrahedral framework), a peak observed at 876 cm -1 (bending vibration of CO 3 ), a very intense absorption in the 1100-900 cm -1 region (stretching vibrations of the tetrahedral framework), bands at 1798 and 1419 cm -1 (stretching vibrations of a CO 3 group), a weak absorption around 2514 cm -1 (stretching mode of the SH-group), a broad band at 3436 cm -1 (stretching vibrations of water molecules, absorbed by the sample with characteristic bending vibration modes at 1634 cm -1 ). The average electron probe WDS analyses of 16 spots in one single crystal of sulfhydrylbystrite and (in italics) 12 spots in one single crystal of bystrite [wt% (range)] are: SiO 2 32.0 (32.94-31.28)/32.9 (33.50-31.03 ) Al 2 O 3 27. (56) . Both minerals are trigonal, space group P31c, Z = 2. The crystal structure of sulfhydrylbystrite was refined to R 1 = 0.026 for 2295 observed I o > 3σI o reflections while for bystrite it was refined to R 1 = 0.030 for 2358 observed I o > 3σI o reflections. The crystal structures of both minerals may be described as an ABAC stacking of six-membered rings of SiO 4 and AlO 4 tetrahedra and extra-framework cations and anions located within structural cages. There are two types of cages, cancrinite and losod, stacked into chains at (0, 0, z) and (⅔, ⅓, z), respectively. The cancrinite cage hosts Ca 2+ and (SH) -ions, whereas the (S 5 ) 2-polyanion is in the losod cage associated with Na + and K + cations. Sulfhydrylbystrite is a member of the cancrinite group, chemically related to bystrite and carbobystrite and topologically isotypic with them. Sulfhydrylbystrite differentiates from bystrite in that bystrite has chlorine in cancrinite cages, whereas sulfhydrylbystrite has hydrosulfide in that position. They both have S 5 2-polyanions in losod cage. Thus the ideal formula of bystrite is Na 7 Ca(Al 6 Si 6 O 24 )(S 5 )(Cl). The name sulfhydrylbystrite comes from the chemical relationship with bystrite and carbobystrite. The holotype specimen of sulfhydrylbystrite is deposited at the Mineralogical Museum of Saint-Petersburg State University. F.C. . The structure of whiteite-(CaMgMg) contains chains of corner-sharing M3 3+ octahedra linked by sharing trans-OH corners with one another and further linked by sharing corners of PO 4 groups. The name is in accord with the naming scheme of Moore and Ito (1978) : the whiteite root name signifies that the M3 site is occupied by Al 3+ and the suffix is based upon the dominance of Ca at the X site and Mg at both the M1 and M2 sites. Two cotype specimens are housed in the Mineral Sciences Department, Natural History Museum of Los Angeles County, California, U.S.A. F.C. Moore, P.B., and Ito, J. (1978) (49°39′1″N, 12°27′35″E) . Since 1984 the mine has been flooded and no further specimens can be collected. Wilhelmgümbelite is intimately associated with altered phosphophyllite, partially transformed to steinmetzite. Other associated minerals are albite, Sr-bearing apatite, chalcophanite, jahnsite, mitridatite, muscovite, and quartz. Wilhelmgümbelite forms radiating sprays of needle-like rectangular laths, up to 0.2 mm long with light yellow brown to orange red color, pale yellow brown streak, and dull luster. Cleavage is perfect on {010} and no parting is observed. The crystals are brittle; fracture is uneven. Mohs hardness has not been reported. D meas = 2.89 g/cm 3 (by floatation in bromoform), D calc = 2.82 g/cm 3 . Wilhelmgümbelite is weakly pleochroic Z (orange brown) >> Y (yellow brown) > X (light yellow brown). It is optically biaxial (+), α = 1.560(2), β = 1.669(2), γ = 1.718(2) (white light), 2V meas = 63(1)°, 2V calc = 65°, X = b, Y = c, Z = a, dispersion of an optical axes is weak v > r. Attenuated total reflection infrared spectroscopy on crushed crystals shows a peak at 970 cm -1 (P-O stretching vibrations of the PO 4 groups), another peak at 1635 cm -1 (H-O-H bending vibration) and a broad featureless peak centered at 3200 cm -1 (O-H stretching of H-bonded water molecules). The average of the electron probe WDS analysis of 7 separate crystals [wt% (range)] is: ZnO 16.4 (15.4-17.2), MnO 2.6 (2.4-2.8), Fe 2 O 3(total) 31.4 (29.9-34.3), [FeO 5.8 4.223 (30; 120) , 2.111 (7; 0.12.0). The unit-cell parameters refined from the powder data are: a = 11.099(5), b = 25.338(4), c = 6.425(2) Å, V = 1806.9 Å 3 . X-ray diffraction intensity data was collected in the macromolecular beam line MX2 of the Australian Synchrotron using one single crystal of 0.18 × 0.05 × 0.03 mm. The single crystal unit-cell parameters are: a = 10.987(7), b = 25.378(13), c = 6.387(6) Å, V =1781 Å 3 . The mineral is orthorhombic, space group Pmab, Z = 4. The crystal structure of wilhelmgümbelite was refined to R 1 = 0.072 for 869 observed I o > 2σI o reflections. Wilhelmgümbelite is isostructural with schoonerite, with Mn 2+ replaced principally by Fe 3+ , and has the Zn partitioned between two different sites 1 Å apart: one fivefold-coordinated as in schoonerite and another tetrahedrally coordinated. Wilhelmgümbelite also differs structurally from schoonerite in having partial occupation of one of the Fe sites, which appears to be correlated with the Zn partitioning. The name is for Carl Wilhelm von Gümbel (1823-1898), who was appointed by King Maximilian II to lead the geological studies of the kingdom of Bavaria and provided essential contributions to the mineralogical and geological investigation of pegmatites and their minerals in the northeastern parts of Bavaria. The name wilhelmgümbelite was chosen to avoid confusion with the obsolete name gümbelite that still appears in the literature as a synonym for illite-2M 2 . The holotype specimen of wilhelmgümbelite is housed in the Museum Victoria, Melbourne, Victoria, Australia. F.C.
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